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(54) COLOR IMAGE PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve image quality 
with a small error after mapping by mapping after 
bringing a color reproduction range of an input system 
close to a color reproduction range of an output system. 

SOLUTION: A polyhedron shown by broken lines 
indicates an input color space 1, Furthermore, a 
polyhedron shown by thin solid lines indicates an output 
color space 2. Colors C. B, M, R are the brightest colors 
reproduce by an output system, colors IW, IK are white 
and black colors in an input system and colors OW, OK 
are white and black colors in the output system. Before 
mapping the input colors to the output colors, the input 
color space 1 is reduced to convert to a polyhedron 3 
shown by thick solid lines. In this case, the input color 
space 1 is totally reduced so that the length of the IW, 
IK approaches the length of the OW, OK. 
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1 

m^t. \hf3mm^'^^xmi,nm-\&^'^t'-&mLfz 
[-^4^^14 1 i^jti^^x^^^m^£&n^&m^(r)& 

^ , flffa Ig[1 & {c :^ 1^ L r f^-r -5 :^ ^ ttf 
m ;^ a :^ r»l ^ , ft :f : <7) g, 1 1 I ^ r ;^ ^ /I ^ ^ r- # ^ 

Ik h mt f)*^ r'ii I ^ i: L 3 o a -hco ,h . ai ?i { - 

(O^tli:. mmih:^^\z^\f ^ fe <b L /^i ^ d^y;? 

iTi:;*cfii'J^'f^ CO A /J fe'^r«T 4^ A ;^ ^ . tti ^7 fe^^'fJfl ^ 
f S ^ X ^ ^ $ - ^ ^ ! ^ <h ^ ;^ ^ - Lli f $ ^ ^ 

[ «^f1;f< 5 J A Ji .7; CO ^ i: c;o 



(2) 

2 

3c^7cfe^p«i{iiy*t^m;^^i7?feii^ffi[a^. ffiScc;)^. 

;^c3oiit±£7)fei:. ai^;^{cio{t^afe^^aLfcfe<t 
PI ^T'75^oA;^^£75M^fe$i±ic??ffi1-§fe<t , 
di;^ { ^ :fcNt 5 ^fe i: L /-c fe <t pj C 0^ ^ ^ T ;^ A 

[It Jttrl 6 1 sijjeil 5 l::ie«t£0:^ri{cioV ^T. 
;^ i)gg^ fext CO ^ ^ ^ ffl ^ n T I. ^ 6 ^ ^ . 

mti^.(D^n^mmt Lx-^mLtz^mi^<Ds^mch^ 
fe^. '(D^tmc&mxh'r^xwim^mi^cD^hUhL 

mt LxmmLrz^mi^(D\H^xit^^(r)&{z^iMiLtz 

30 ^(D^—^'y h&tm—(D&^(D&xh^xi^mi^mm 
(nmtm'^t^^j:&tm-<Dm^^(o^x\ Ati^.<D^^ 

z(D!^..^.&tmcm^^xt^iti^.<D^&tm&t ^'^^ 

tm-(o&.^(D^xh-^x^m^mm(D^hm'<^^^^j:^ 

I 0] mM^:§,S'^rz{t9[zE&(D-)ji^\z^\.- 

^ , A /j ^ i J 1 5 & ^ A > J i I ; t ^ M fe <h ^ 
> Mi ^7 ^ !c ( 1 5 ^1 i: ^ L ;^ ^ ^ ^S^^ ii^^co ^ ^5 



3 

&j^m±.x\ th:t}9f.x'^m^^rzB^>bm{zK^mm^ 

m^mfj:^^^mmt Lxm^'r^m4(Dj:m.t. 

&^m±x. m3(Dxmz.x^^in^^fzAt}^.^.^K 
m4(DiLmzx^m'^^ixti^nmmm^(D.^xh^t 

(Dxm{zxK}mm^fitzm2(DS^.^{cmt'r^m6<Di: 

im^m 1 2 ] m^m i i {cmm,(Djjm:i:ts\^^x. 
th:b&^r^^. iiM<o^mK}s\^^xthtfMr-mm.x^ ^ 

v^{l^i:,^-C')(^^:: t i^x^xmnt^ria^^P^t Lfzt 

if^^oizAtj&''^m±t^^mkm^h'r^iimt. 

mm^. 3 o ± CO f£ .t CO f8 M ^ -c fii f/^ ^ m V 
1 -^^j.±(Dm^ot^iz)^^tft-r^i^hm'<?fj>xh^t7^ 

l^X-^XJim-r^^mi^t'^'ML. 'tcn-$.imi^cDM\\c 



4 

Ati^.(DmM^M.f^-h^fzt^o:>^-¥'y v&.tm~t^ 
M^x. 

m^mi 6] At}m(7^^^^mm<D^-^y 
l^!,fJW^(D&^m.mmt Lx^mLfz^mf^(Dh^'^rcit 

limm 1 7 ] 1 s-^fzmmm i e \zt^m<D 
thti&^m^. i±M<D&mc^),^xmt)^.^-^m.x^ ^ 

^^\cm§iX'^^zt\cx-:>xm}^^H^^mi^t Ltzt 

m::^ii^m&tm^Lfz&.t^'^^mm<o^^{z]5:'^ 

10 un^^mi s] i\^'/^^.\c^n^^&t7E:^Lrz.^iow 
t. H'iti^'^^jiZ^sii^m^tT^.^Lrz.'^.okt. feicco& 

md.&^'^^mi^opo\\h\zff&-r^&(D^x\ ^-y-y h 
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5 

o g c xtit^h c m;^[^(Cfp]V^fctti;^^<7:*fet§^?J^t'¥f4 
h/Uo h u V ^^t^^sb, 

w • c m t> L < ;i:[i:^o k • c r^t<D'^^.^ c m' i: L 
cm' <D%^b^-fyV^t<Dp^\^^\t^\^. 

f±i ^ ^m^flg-ea t lis 1/ ^ <^ ^-s t fe(Dii/t 

A fe ^ Pel t£ ^ / J ^ ^ tb -r ^ X m . 

li S f ^ ^ ^ t>* A CO ^ ^ ^ ^ ^ - ^ CO -A ^ 

j^fe^^^[af^cofe{c^i^Lr3^?ii-^;^7 v-mf* 

®ti^^it;0^fi5i/^i:^JILfc3o^:^±60fe^. th;^.^{c*s 
iJ2::>c^/J>?^coA;^feSfpT4^coA/;fe^. tB;/;fe^r«1lc¥ 

3^:^7tfe^rHiiiiyit5f±i/;#.co^^^Bj«G[a^. fefoofe 

ffi { r 1 > T ;6 ^ ^ T' ^ o i& i ;g /i ^ fi^ ^ ;t :S L 
fi?I u fi^ ^ ^ r- >o A oo M '^AX ; - i- ^ . 

thy? i ; ^vt^m^t i^n \^fzi^tmMm^o^xi)-^K 

y;? ^ CO :^ £ $i ± i c ^ ^ fe ^ S V ^ ; c a T .s; :: <!: 
!1 J: o r/rM-to ^ iir^l t . ^cO#(ffl{$oo^fRil!c 
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6 

k. ^^n^mmp^(D^\z^^Lx^'m-^:^y-m^ 
2<D^m^kmmL. z<D$.nmxm^rifzmm^k^ 

mmk. 3^i^y.±(DiiMco^^^z^^'xmtim'^^^x 

30 mc:i^if^m^tmmLtz&tkR^^\zm'^x'^^zt 
{zx^xnm-r^^mi^tT^mi^s t<DS^m^commz 

mt}^.(D&n^mmt LX7^mLtz^mi^<oi^^tfzit 
Kt}m(omm&.^.^-^^tzt%<D^'~^y h&tm-co 

\zin'^x. 

k'^^^ii.m<D^.^s.{z^ 

[0 0 0 1 ] 

-^0 fhizmL. mz. A^ir^(r)&(^^mm\zMLxitits^^(D 
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[0 0 0 21 

V{t.%(r^^m\ CRT (;^7 y- K • • 

5o ve^-j7(7)7^^;^^:/U^ (CRT) ±-Cf^^L 
fztiv-mm^. R (UyK) . G (^U-^) , B 

::tLbc7:)3 fetcK (m) ^^P;tfc 4 fe^f >^ 
[0 0 0 3] 'fi^oT. :^^-ft^coA;^^tCCRT, Hi 

( 1 ) ^#<2^¥5 - 8 8 5 8 9^^^ 
( 2 ) 8 - 3 4 5 4 6 -^^^ 

[0 0 0 4 ] 

'^o ' ^f:±il^.^!C3?LV\ ^Z::. C R T i iijo f ;^ ^ - 
>9(D^^^\t^ ^fe^3c*:fe. <tb^lMxE>< ^^^iC 
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[0 0 0 5] (2) A:^^ofe$rtU;^^cofeS?a^OiF*s 

[0 0 0 6] (3) Kti^.(D^-m'^mmt\!^t}^.(D^n 

[0 0 0 7] (4) fe^^3^[a^60.^^tH;^^cofe^^ 

[0 0 0 8] 

i- ^ /c ^ ^ ^ ffl -r 6 o 

&w^mm\^(D^{z^i^Lx^m.'r^i^y''mit^m:^ 
mz^\^^x. mtim^^^'^mx&hmm'^m^^^tmm 
Lfz&.(Dmmmt. mti^.^-^^^mxmi,mm7^'-i& 

[0 0 0 9] (m^2} mtiw^x^m.^m^j:&n^m\E 
no ^cofe^, m&n^mm^<D&\z^mLx^m'^^^ y 
-mi^^m:^mzm'x. thtim^^nm'^mxmtmm 
^^m^t'&mLtz&commnnt. mtim^'^^^-^mx 

■^'t^<y ^ - (om±m^\-^rf 0 nmt ^"^-r ^ z t ^ 
[0 0 10] imms) ihti^^xmm^m^.^^m^miM 
-mm ^m-jff^ 'v > x , m-/j xm mis, 

^ m i ^ Jt^t -r ^ IE f E: ^ K A ;/ J fe :^ ^ f?fi / h 
<r th 6 xfi t , ..h m^^m^m ^^x-Ji &Lcom'it \n 
t>' A ^'j &C0 ^ 7 > - y ;c \, \imit-t^ 

t-'r7;^-/3y-m^m^-)i\^. 
r^n [00 11] <f.^r..^4> li'i/j^^xjn^^m^ii^m^^iM 



9 

E tb { c t ^ e fe i: L ^ ai ;^ jo ( 1 6 H 
[0012] mf^ 5 > A;^.^^ofeSm^[l t\^tilh<r) 

:h^^^x^^mi^mm^^^^t^&m\^fz 3 oia±cofe 
m^t'-&m\^fz^tm^m^^xt>^Kt}^.(Dmm^^ 

± (c ??:?t-r 5 fe ^ S I ii:,l|-c^^^ <i: t:: J: o r JFM-r 
i^F^^^ L< i^^Stc^fS-r^:: cb^1#^t<^t->5;^?v- 
[0 0 13] <tS;^fe6> mfSLS\zttmo:^'Jo1^\z^^^X. 

^^fimmm^^^-^o^^^m^^m^^x^^'^^t^. di 

M) ^2*fe W) (7:)6fe<J:. m^^icjo 

{ t ^ e fe i: L fcfe <h ^ Xi)^'^X:h^.(DmM 

fe i: fH] 1:0^5 ^ T';5^oA;^.^coM^fe#±{c???S-t-^ fe 
[0014] mf& 7 > /jfe 5 ^ fcli 6 \z^m(D:^mz 

^y^-x. \h-^7h(r)^^^mmt\^x'^m,i.fz^mw<D^ 

[0 0 151 im^B) «/iiSc7jctEScoo:^?£{cioV^r. 
^ L r V£VS L /i tS <D gi5 3^ { 1 rM o fe { c L 

.-^^ ^ i: 5 ^ $ T^4j ;^ £;o i: m fe > ^ J: (O 
,^S$fe^iRi6r. -co,^-^fe^i:ie^-y-;/ h fe^ Pi- 
co ^snico & o t ^ '^^^^^(nlh L ^ .^^.s; 

[0 0 16] <f«^£9> f«/?c7 :fc;^-r±8Jzrd.Kc7):;j-^ili 



10 

mM<T:>^^M.^^^h^^\^n'^m\^X. ^(n^M.'k. ^ 

[0 0 17] \ 0> mtZ%f:L\-t<^\ZW::^<D~)3'^ 

{ciol^r. ^^6. A;^.^jcioit'5fife^A:^.^(c:^o{t6 

^ H L 7t fe tii ;^ ^ { c 1 1 a m fe ^ ^ L i ^ ^ 
ffl:.l|coS${c:i5M< J:9{wA;^fe^r«1^^^^;^^^h-t- 

[0018] 1 1 > ai;^^'c^^^tg7^^fe^^®i 

1?. A;bfe-^<t. A;/7.^B^gfel4*S^B:il^, ±f2M 

feS[Ei±-c. \^fi^.x'^Wi^Mz^'h^hm\z.-m.^m 

w^^^'SL. zcD^m^xm^titzmm^^^^-^m^j: 
&^mmmtLxm'^'r^m4(Dxmt. &!Sm±x\ 

[0 0 19] {fmi2) \mi i{ztm(o:fjmzm^ 
X. ii]f]&,'^m^. iiM(^^n{zio\.^xtht}^.f)^mmx 

»o T^z^i^. A;^3.?^{:::^Jit^6fe^A;':?.^{c?5;t^i^fe>^ 
.^^.S^tiL^cT^R ^ ^ . ±mihtl^^,Z:^if -5 e a cb L 

> til:^ S M ft 5 fe i: ^liS L a <b -Sr ^^^lilSco S 
^ liifc-^it 5 J: 9 ^IA>:)&^rpT^.(*^«::;^fS^J^-f ^ xm 
te:^SS/h(t£OA/:jfe^P«1*'coA;/7fe^. Iti'/J^'^nn 
lzm^i'^zt^W\^t'r^:^y-mitmimto 

[0 0 2 0] mb^i^) 3}X7z&mniz}6\-f^mt}^^ 

<D&mm^mi:. 3o]a±^O^ttcofetSiz^^l^Ta;^;;^^ 
^'^'^mxtf^ 1 oi^Xcoij^ 5 $ u,i:tit;-t ^r^ t..^^;^»-e 
^^<bZgigL/ife<!:. lh:fr^JiZ^3if^^&trmLtz& 
■^0 tlj:/3=^^c:^i^t^.mfe^;E^gt/ife<!:^l:v^ictt^§-C' 
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[0 0 2 1 J 14) mf^l 3{Ci^l^-C. iHitim^ 

[0 0 2 2] (^i^glS) A;^^cDfe^:^^[a(7)^-y 

[0 0 2 3] mf&l A/3^COfe^^ffiiacO^-y 

\hf)^.^^tm^t^'^^^w^h\zi^^x. w<7>M'^fe,^ 

[0 0 2 4 J imntl 7) t^jTJcl 5^/cftti^/7icl 6 (CIS 

mz^i,i ^^^t'Jtmy^fz&t . [^ti^Az^\if ^m^t 

Q^cidcct A'^mz^\i^^^tXf:lh\z^ 

[0 0 2 5] mniis) ^tilh\z^\i^^^t'fEm\^ 
fz.-^.owt. 'd^fj^.'iZ^oif^m^tm^Ltz.-^.o k 

fe.^, i g t±m&f^-^mi^i:. a * b ^^-f'UuiZ^^L. 

±tt&^^mi^opo\^{zfrf£'r^o^^/y'Px\ 9-¥y V 



(7) 

12 

o g c m/6^tb c m^rfp](::fp]v^fctil;^^£0fe1f^^-f 
miL^<^ K^^o h u V $r*i^), ^J^-^y hfe t if^i:?^ 
5$fOtB;^^M^fe-So g75^ib±l£W4-<^ h/Uo h u 

V hw-mz^w^fzmMtmMo^ - cmt>L<(^iii^o 

k • cmh<r>^^^ cm' bX^tzb^ . cm' cO.^Si: 

m' <D^^zm%rr^zb^'^^%b't^tiy-mU^'ml 
10 [0 0 2 6 ] (i^^i 9) 

Si^aLtB-r^XMci:. ±im:^ffi/h«l&^A;^fe(7:>aig 

\nmLiy^Kf)^(n^^-^m.-f^^y:^-^\zhh\zm:>-^ 
^zb\zxn^ xti&<Dmm^nnRv^xti&(D^^^^ 

[0 0 2 7] <f^^2 0> ai;/j.^r*sm^tg^=ffe^^® 

iz:}6h^xtht}^^^-'Mmx^^^i,mmr-M\^^t'^mLfz 

a tc t-t 6 .mfe <!: L fe <b ^ S V ^ r'^^.s; 

ztizx^xmf&^ti^-^^i^ti.tzt^. Atimz^ 

^t^^tjmz^ii^B^f^mi.tz&tmtimz^ii^ 
^0 m^tmmLtz&t^'^S{Km<^^^^^^^H< x o\za 

n-r^. =^>'^'^~9y'u^yj:.^i^mLrzmmiim. 
[0 0 2 8] (mn^2 1> A-/)^.<D^^mmmtiM:ti^^ 
co^nm.mmty^m^j:^m^iz^\^^x. si^Tcfesra^tc 

W^:^'^^m.X^6s^h^f^^m^'t7mLfz3-:>U±<D& 

t. t^tiw^^zio^i^&^f^mLfz&tmcm^^vf}- 
'0 %&trEiiLtz&tmcm^^x-/)-^^Ati (d^m^^ 

±\ztf/£i'^o&^'K\^HZ\KmX'^Szt\zX->X Bf^t-r 

^ -^mi^t'^&L. ^(D^mt^(o^\mzh^&^^mi$^ 
^/^^ri^hLKimmiz^m-r^'^m^mf't-^. ^^^t^' 
'/vj^^'imLfzmBmK 

[0 0 2 9] (f«/7)c2 2) m;^^-r'M^m^fj§/^fef?m® 
'7-\mt'fi^m:^mz}6\.^x. &!Km±.\z^ &nmz{m 



t#ga¥10-178557 



23 

1 1 ^ tii ;^ ^ y u - <t ^ a L fe ^ g ^ -r 6 - ^ ^ ^ 

[0 0 3 01 (mf^2 3} 3A7t&^m\Z^n^tht}^. 

[0 0 3 1 ] (mf^2 4) Kf:ih(o^^^mm(o^-^ 

[0 0 3 2 1 

(*) . G im , B (]?) . C (v-rv) , M (-e-tf 
(0 0 3 3 J R-i^m I -C'li. A^^fev^h'n I tlt\/]&'^m 



(8) 

i-^o -eLT. A;^fecoSfgf§^ic-c7:)i[2;;^^/Jvt^,^^ 

[0 0 3 4] [K)2ic. ^i^mi ^mm'r^mm(Dyu^y 

WiXhmi^^^^\ :^^^0*JiCioV^Tfl. CIE Yxy fe^r«1 

fz{g,t^^^\.xmm^no. ^(D^-^m^. fe^mteists 
[0 0 3 5] &^m.mmmnWi^%3\z\^. 

m-r^^'T^xh^, ift^m^b^sit^ mmLfzm:km4^ 

/cA;^fe^co^.^r^/X^^^^^T 9 ^'^xh^^ 
[0 0 3 6] (M^MKomm msit. Mmnicx 
^t}i:±'^^bf^m^m<Dm.mmxh^o m(DmmtAt}& 

h.fzAt}^'^micomhmm^'^m^'& (eg.) xh^o 

thJom7:)*'nm.'^mxmi>miK^m\^^t:^mLfz&<D 
mmmnyo^t. mtji^.^^nm.'^mxmhm&i:)'^i&^' t 
'^mi.fz^(Dmm\^mYOBk^AtiL. ^^m^mmsci 

scl = YOW- YOBk 

mcomxno. e-O. 2;i>^. ^(OMO. A^it^^ 

o^fe[$r^f^ (Y\, xl, yl) Atli^M&.'^.cn&lM 
•0 rSff (xiw, yiw) ^A:hL. ^-Am4-l%^^mhm4f3- 

^^^xm^m^sci^A/oL. ^hiz^ &m-^$^mmn 

^ ST) 3 /i) ^ b Y 0 B k'Sr A ;^ -r ^ o 
[0 0 3 7] i^TTfei::, A;^;fe^75i^lJStilSizo^.^T^i:;^ 

YI' = YI*scl YOBk 

ij^Ji. A;^/fe^7)fe/^[J^^^^c■ol.^-cfe:^,^^/J^i^^l5i^^f 9„ 



(9) 

IS 

yV = (yl-ylW) *scH-yIW 

{ii^'Jx.{l'4^^¥8- 3 4 5 4 6-i-{CE®$Kfli OiZ-Vf 
9ri:/i^r't6. - CO§:f^f?«jr'li. CIE Yxy^^ 

[0 0 3 8] <.a{*IF'll co-aim) :^mmVit. A^.^cO 
X\ 6 ^JF^R YGC BM(i. Z.<D x y W-M^thfj^CD^ 

[0 0 4 0] crT% mA<D^o\z^ m^\tx-/)^i 1 
^z,x. \!i^fi^.(D^w^mm<D^'Xm^m^'r^t. m 

xm^bmi^i^xfi^bfEm^fk-r^o :iti{cx^. mi<D 

m-k.'t^, ^fz. feft^ I 3 1 75^^ I 3 20J; tz 
tx,mt}&,'^.m2^^hit^tzLX\^^Xts 

[0 0 4 ij (M.mn2) mon. mm2co-m^(D^ 

A >ft 00 & If iR. :SE d ^ >7^ -f 0 SI co ft ff^ co ± r # oo 71 , 



/5 

Cpolfe^. ai:^^{wjott^efe<tf^i:P>^^^T';5>oA;/: 
i: 6 ^ T ;6^o A ;^ CO !c ^ ^ 

fz. Micmm&miE^rfOo mm^cD^-rn^m.^itim 
cnmm{zx-^xm±'t^tthiz. ^^i^t-r^^tiz 

[0 0 4 3] mete, z(DM.i^m^mm't^tz^(^mm 

b *^;E^¥^LTm;'3fem-^L*' , a *' , b 

xof^h<Dxi:>mt>t^^^^>. ^^m^\\z^^^x\-t. L* 
z(D2^^Vipo\mnt^j^) ^^m-r^o 

[0 0 4 4] mi\Z. {l6CO^a(7)Mi:::^i*W?:^y^n3 -y 

0, felS^®^*5^.^^aia5 2 0. feiS^j:^gR3 0. .^i^ 
fef*iEgl5 4 Oc0 4o(Dai5>;0>(b/^'5o fetg^lS^^U 1 0 

[1. ^mmn^'i^ux k A;^imefeif^fs*^i 20 

2o£Og(5^-C-ffi[^^n. fe«^Sf*5?,S^fcBSi5 2 Oil. 
feffi^i:^^2 1. a:^a * b *M^ffi^2 2. ^:^L* 
fttf^£±iSi52 3. i§^,^l^ailF(5 2 4 C0 4oc0*i55>;^>(bfii|/* 

[0 0 4 5] ^mnn^mu 1 1 ii. cpoit^^^ lt. 

^ LT. \h^-}7h<ry^^ (Paper ftliite ) ^.^.ife^iliRL 
60a-fi^-f5^1cO^£.i5!cj&®('^lt, ±riS6ocOCpolfei:. Mpolfe 

tm\:m^^xf)^-oAf}7h<DBm&^±.\z<^r£'r^ 20 
[0 0 4 6j [Dsnii, &^$.m^t%^.<D&^m:mm 

cmf^coMpolfe(ci;^ri,'^,i^, L * .^:^f&]{cE/'c i: ^f£:gc 
.Sow' mtilk<r>m^ok-h^h\^^mzTh\^fz 
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:^^ feSm jiH ^ 01 ® ^ ^i^+o 
I 0 0 4 7 1 m\Q icti. ¥m</5i?^0fcP^[a^^'r<, [i 

CO (a) . (b) (tl^-rn^i. a*. b*qP©SB[I]r' 

ai;^^(7)m&,'^T'^b5o (a) H^^iI^L l {lim 10 

ax 7i ^ It T'lJt t- h gMT'^ f:: feomax ^ o T L * $6 
±{C^i^'r^iii[.^-efe6o imax-^-^60ififf(Ofellomax^ 
iE^L 1 .hlZ¥f*$n^o 

[0 0 4 8J -i*. ::(0;^?i-Cf±L *ttN-^co^^fe 

fet;i/cC5o ^wT', (b) iC7Fi~ct 9 i max Fornax 

o w- o kiE^{::i5v^gi55>-CL **^:^f^;0>ibt^ 
^{co w-o kii:.^;^[^{^f^i:^3^x.^*^L 2^13:^ 

^f^f^o jfellL 2 ^ o w- o k ^(D3:S.#.o m 20 

ot»9. o o k ^^gA.fc$*±{C^^?Si-^feom^. 

:^ tc io tt 6 CO g ^ /jr ^^ti ^ S^-r 5 , 
I 0 0 4 9 I [§] 7 (r.i^-r A;f?.^ fe'M^^i^gP 1 2 ic^ 
'^V.fz.Xf)^.^^\'^%\t. A;^^<75Sfe.ScOa * b *fl 

WkMz, LfcCIEcOL*a*b * fe^Ppl^ffll t ^-5 
fci^a * b *fif:i<^'^ib-bOr'^^o fefS'-i^J^^2 1 ^0 
X-X. ESi¥f«^fT9 hfeifel^#cg($^a * b 

* b *fttl^tH^2 2 Jl. fei^^®^$J^!cy?ft-r^fecO<^' 
cOa * b *fLl^f^mi-^ia^:7>r'^a, it.-:^L *f[t^tiiiB 
fe ci: i: fete ;:>^o/a: fecD L * fi t f^tti 

b = ( (bJTecm2-b*cml) 
+ ( (b*cm2-a*cml) X (b*cm2-b-i-cml) ) -r (a*cm 
2 - a * c m 1 ) ••■ ( I ) 

: I W-T 

b~ {b*t-^a*-t«t) Xa (2) 
-CO (1) , (2) '^(Dh'f^~iK.^%^< iti^^'O&CM 
i/:) a ^tj b * fit (a * c m, b * c m) 

(0 0 5 5] ^^T-y-fS 4 Xlt. ^'MCM I -CM, ?g 
mCM~CM2<Ditt. CMloOL^ftS (L*cm 



JS 

*±{c#?tf ^fei^-y-;/ hfe^«£^tta/6\ &m^m 
n^u 3 0 It. ±mm^.^mm^ 2 4 v^m Ltzm^.^ 

^fflV^T±-Cco^-y hfe;i^fei^#®($:cOF^failiC^^ 
tt^ct 9^fll^ff 9ai5>T'^'5o ^^fel«IE^4 Oil, 

[0 0 5 1 ] (M:i^m 2 cotbf^) (^{c. m 7 (o-^m<om 
-"f-^r— hX'h^o mi 2. mi 3^ mi 4it. ms. 

Sf^cOSKO-C^^o mi2{t. fei^^Sf^cOa * b * 

¥®--£os§^[i. n 1 3 L * a * w-m^(D^^mx\ 
&^^com'^^'^j:mi^x<D^i^^m^m.mLxi^^. ^ 

x\ mm^i^^^'&<D^i^:^m^m.mi.x\^'^. 

[0052l[112"t'<O6 nnUol Itm 1 fOfeiSff 

^^35 1 1 tct^^^*3$tLrv^5 6 ococpolfe^o7:^^/^/c'bco 

T^^. OW, OKfil]7(Ofe«tf«^&|ftg^l 

$tl■rv^6Sfe. mfe-e^^^o I wfi[gi3coA;^^efe 
tw^a^§lrt^l 2{ct&^$tLTv^5A;^.^oosfer'fc^<, 

* t . b * t ) ^A;':j-r5o 

(0 0 5 3 J ;^T'y:/s 2r'tl. gi 1 2(::.7^Lfc^-y 
hfeXtOfeffi^^J^UL, T;a5felS#®{$pol cO^'cO® 

(®^JF^i5jc-r5ri.'^J 4^(0 2o(OCpolfe^[il3£Ofei^t-g 
^l^^^l l7i>tb^«9ai-t-o ^'9dtlLfc2ocoCpolfe^ 
^n^'ti. CMi. CM2 <h LTm 1 2{::/i^-ro 

•7'S3-C{i. fei^#®<*pol F^iCf^itr^feCOEt^T-. ^ 

cOa*b>i<f[S(a*cm, b*cm) ^^tii-^"5o 
(1. a * b *^®U:fcl/^-C[a^ I \V-T<tCMl -CM 
2co^^,^:^;R^5 2 7c:ilil 1 7c 1 'd^.fi^'K^f^^ :.t\z. 

Zi^B I W-T- p 1 I w-cM 

-P 2 bf^'^m^XX^^fi^h. feT fee MiflfelL: fete 
[0 0 5 4] JL^XTMfeCMf/) a * b *fi (a * c m, b 

* c m) ^5?a.W-^/t:'/)iO>/fii<:^>.f-^ 

: C M 1 - C M 2 
(a*cm2-a*cml) ) Xa 



1) , C M 2 CO L * fit ( L * c m 2 ) T itfJ^j'^f i? 

^tT9 CMcOL*fi (L*cm) 

[0 0 5 6 1 m 1 4 ^r'FjV^Xy n-^-v- h p;-^ 

-y^S 5--S 7cOig!]f^{Coi>r'£J^n^-t5. 03 1 4(±, ^ 
-yyhfeTCOa*b*fi(a*t, b*t) {COl^^T 
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J9 
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[0 0 5 7] ;=^7^y7'S 5T(1, ^-f I MCOmSffi^* 
IM: (0, L*cm) * 



ctOW -CMcoil5:£~7uii^:^M^^^< 

CM' C0a*L*ia (a*cm' . L * c m) 

5o CM' cOa*L*ll (a*cm' , L * c m' ) ^ 



b*cm' = (|a*cm' |/|a*cm|) Xb*cm ••■ (3) 
t>L, h^tm^K^(Dm^^^fi^r>fz^^\-t. K $^CM' a * L * M (a* cm' , L * c m' ) t^- 

I M • iOK' • CMCOigitl ^:;^mi^^^< ^^i:: y:yhfeTc7)a*L*fi(a*t, L*t) ^itg^-f 

[0 0 5 8] :^^y-fSQX\±. :^r- S 5Xi^^fz^ 

|L*t-L*cm|^|L*cm'-L*cm' | •••(4) 



I a * t I ^ I a * c m' | 

7 --mt^\ 

[0 0 5 9] ^t^-r y^S 7 t'Jl, -y h feT ^feJ^ 

^©f$pol coig#,^-C^5CM' JE^^f* 

[0 0 6 01 <^{-> [H 1 3 . in 1 4 ^m\t^xy ^—"j-^ 

k = 1 - ( I a * t ' I X I a * c m' | ) ••• (6) 
( a * t ' /i^OfOii^k = 1 ) ^tO^fli-jtCfiL^-r^feT 1 (L*tl, a*tl, b*t 

T' tm\L^\^xw\\::.m^t*^^ih. cm' i:iw-> 

Tl' = (L*tl. a*tl + (a*omXk) , b*tl + (b*omX 
k) ) (7) .0 



(5) 

★ yhfeT' (i:l^i:P>^e$T'7i^oOW-OK$*±{::#?t-r 
3 5feOM£/)a * b *fg (a*om, b*om) ^gCtli-r 

{iOW(OL*fi (L*ow) . OKCOL*(1 (L*o 
k) , OMC0L*fa (L*om) <i: OWi?:) a * b * M 
(a*ow, b*ow) , OK(7>a*b*fiI (a*o 

k, b*ok) ^m^^x)tmvc%'t^z.tkzx.K) . OM 

cDa*b*fit(a*om, b*om) ^^i±li"'5c ^ CO 
(a*om, b*om) ;i^tiIE'<^ h/H^fe'So 
[OOeil^Cl, CcOtiiE-i^ b/KC^.-^^jtC7tt> 

» co^rT' coa * b *fifcfi-;tja-f 5o i¥.m(0^m;^?^fi^ 



( 0 0 6 2 ] 1 5 a * b * >^ L * J: o r 

,^^^;3c^n^ 3r^7€:^fH']iC^3Jt5£i^^^®f^pol ^>F-rL 
Z(D^A{^mX\t. ^-y -y hfe^¥ff$-f ^fg 

-r^, -OOig-^, dl l(0;^xyy'S5, S6;i^Zn;^ 

X(r>mW\t-:^tc^, :^'r y'/S bX\t^ '^-f \ \\(D\^ 
m§:i:^^>b^, I M I i C M ^ fer] C H/l 5 ^ T 7) ^ o A :^ CO 

IM: (L'i=, a*, b*) = (L*cm, 0, 0) 



[ 0 0 6 3] ^?-y y i^feToOL *fl^ CMcOL 

fflCt^ I M • T ^^r fei*#®($pol cT^^S.-^.^-^aii-'S. 
:^f^{^{i. M • Ti-^GgOW -CMl - CM 2 

[0 0 6 4 ] ^FSflWTcOitr-^^ix^. 
CL:TC+Aa*H-Bb*+D = 0 

OW , CMl, CM2C0 3,#.^^tj^-l^fSoo>I^, ±it 
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A= (b*cm2-b*cml) (L*ow' -L*c 
ml)-(L*cm2-L*cml) (b*ow'-b 

* c m 1 ) 

B= (L*cm2-L*cml) (a*ow' -a*c 
ml) - (a*cm2-a*cml) (L*ow' -L 

* c m 1 ) 

C= (a*cm2 — a*cml) (b*ow' -b*c 
ml) - (L * c m 2 - L * c m 1 ) (b*ow' -b 

* c m 1 ) 

D= (a*ow' — a*cml) (L*cml 'b^c 
m2-b*cml-L*cm2) + (b*ow' -b* 
cml) (a*cml • L*cm2-L*cml • a* 
cm2) + (L*ow' -L*cml) (b*cml • 
a*cm2-a *cml/b*cm2) 

[0 0 6 5 ] 2)X7t^m\c^o\i^-\M.m\tUT(n^X*^^ 

(a*-x) /\ = (b*-y) /m= (L*- z) / 
n 

X = 0 
y = 0 

2 = L * c m 

l=a*t — a*cm 
m=b*t— b*cm 
n = L*t— L*cm 

10 0 6 6 ] ±,^w-mtm,m<D^^m^-x^.^^w\!^'r 

^m^. ^.^XM' : (L*cm' . a*cm' , b* 
cm' ) {tV^T<D^ 
a*cm' =x— l*p 
b * c m' — y — m • p 
L*cm' =z— n'p 

p = (A-x+B-y+C - 2+D) y (A - 1+B- 
m+C • n) 

I M • T t ¥MOK' • CM 1 • CM2C05^,^.^^m 

[0 0 6 7 ] (mtm2(Duj}!^) ^(DM'^mvit. m-Ji 

'T) &m^^\M^±XiM.mzX'om n Im X mf^ ^ ix 

cb. -f; "y-r ^mm'^i^-om'<^:f)^^ ^i^^'^zr ^ z t ^j: 

< , $ m6^i:y<y>':^B:< n^-t^ Z t fAX # 

-5. i^fz. 3t^;5cfe:^ilfllciot>r. A/3W^(om''&&m^ 



(12) 
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-r^ZtiCX^. &(Dmi^m'^^^^£U'7^Xi-t:tV i^-t/l^ 

mm(D&^^.m\zmm,L. m'^^-^7^^^^<^£^i^^tix 

^ CO e fe - .mfe$i;^rS] {- :^ y v^-t-z^uf^co fe ^ V ^ 

ztt^x^^^ 

[0 0 6 8] /^ib\ ±fSc7)^^fJ-eiiC I E<75L * a * b * 

10 -Dtch(^Xi-±^£^\ ^7t. EE^^ft:^rit^ot.^-c ^^^^ 
[0 0 6 9] (M.i^m3) ^fS.m±(DAt}m&^.^.tth 

til^^&^Af)^^-^i-^ztmmi:iihxh^o ^^C:, i±J 

20 [ 0 0 7 0 ] H 1 6 11, McWm 3 {/^aiUcol^q^li] (^£^ 
1) X^^. dtl. [Hi Stc.T^Lfc J: 9?*j:fef?i^lG0i^ 
^-r^ffifr^x y¥®±fCg^L/-ct>(7)r\ 6^?f$gm50 

11, is?/S5 oi^^tB^^^cT^fe^miGia^^i^-ro wco^^jf^ 

fc. 6^?f$gm90lllfS9 0(7?tfcl:^^COfe^^$E[a^:^ 

efe.^^^-r. Ktiih<D^-^m.^m\^z(Dm^\zjtif}^-D 

^T^L. aftiW^5 0%, bllJiS5 0%, clli!l?iS9 0 

%t^^. zzx. 'i^^tkm\z.X,ix\t. Kt^mmy'-^ 

6. a' . b' im^^x.m(i^&&mm^^t'. ^ix-e 

tLxnm.LXL^b zt\:.fj:^o ttz.. c\z^K-^X 

&'^^mmt<D-^.^jtm£it'r'i!imfjm^^Lx l^oz 

[ 0 0 7 1 1 di 7 ii. j^f^^f^j 3 (Dmm<7^i^mm ctco 
2) xh^. mit. mi 6 tm^iz&nm^m^^^i-^ 
m\t^x y¥\^±\z^^Lrz.h<^x\ e^BgmbOit. n 

.^0 li^ix^'ti. A:^m<D^&M.. ih'Jim<D&&.^^^.'r. 
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^^^-r^o a' . b' . c' \tw.^^^m.(D^mmm^ 

^L. *^^ii5 ^(^t^. a{i:a' tC. b 

fib' iC. cflc' {Cg^^;t^tl5r ^515 

11. Ay^T^— A;^t'— ^cofe^fe'^tc^Dit^.^^ 
[0 0 7 2] {^\^m 3 (;5t^^) {H 1 8 (1. :i.f$0ij 3 ^ 

-^mu 1 0 ^ $a^i^^ i i ^{ix.^, 

[0 0 7 3] ^n^mmmnwmmi ncfi. fiBtT^^ 
m^i^^^xu^tim^'mm.'^m^^Bi^m'^t^xhht'^m 

tftf^^^i^-r^o ^</)0i]i:::fei.^'C{l, feSIEffimS^ 
^^^gfUi i{z{t. v-rv (c) , -^ify^ (M) . M 

(Y) . ^ (R) . ^ (G) . t (B) co-en^'ttl 0 

(ovv) (D^'&mmtnmMn. v-r^, -^-tf:/^. 

3feat:ilcj:^.il (Bk) Ofe^trM^^j^?y^iW-a. A;/3 

(iw) (D^m^m^. ^n-enfepi^-^iit§ 

[0 0 7 4] {^J I 9(1, fete¥ff$^-l5 I 2C0r^?^/^yn 

9mxh^, ^im-w-m^^x 2\x. \j^&{nm^s:s^\ 
[0 0 7 5] KM^mm^^ 1 6 icri, Anmmztt 

n-ofe (I) C0^;;SJigtiiS^ I (Yi. xi. yi) ."i^A 
Y, G. B. \\\'(Di^m^M\^mf}-Kf)-t^;>, 



/l^^lfgtf^. :ib^J:(^B kcofegM^.i:,^St#^;5^A 
;^-r5o l::^^g.^^aia5 1 9 (1. I ;6^C. M. Y. 
R. G. BtcJ: (^ffM^ti^fe^Erp^coo ^ifcoiSPBlir 
A-S ;^)>**|J^ LT-^c;oa:^^®.^T 5g{5^T'fo 
5o dj:^Si^feattti^2 Oil. Kf)&.\(Dmm (Y i ) 
{::^tiC-r^ai;^.^^^fe (Gr) 60feit;^gl^^tH^5 

I W- I oit^mtti-ra^^T'^^o A;^t'"^^ 

■0 m^m'm^^^u 2 2 ti. a;k:^s.#.^tti^ 1 9 <t it-^ 

.jitti^2 1 cttii::^jftEi^feSL£ii^2 0 (7)tii;^^Stt AH 
[0 0 7 6] U 2 0 (C. fe^miEia^:^^ 1 3 (DUWs: 

m.mmmmu2 'pm^mnmi%^2 

5tc{l, 2<Dmti I' /5^A:/3-t5o fe^S 

tf^fS<t^2 6iCll. feS^®5[ltt^*&^a5 1 
ttl;^^CD. Bch^$'^:b^^£. C, M. Y, R. Gs B. O 

Tit. ^m&mmm^^2 5 t^mmmnmi^%2 6(D 

H^tl^^^iAHX. At}&(D&^m^mc i , M i , Y 

i . R i . G i , B i ^J^l^^^i^Xh^o 

[0 0 7 7] m2 lit. ^nmmmn'^^ i 4 (Dum^j: 

&mnmim3 1 fe^ntg^istg^s 2t. m±m 
iM.'^mth^3 3 1. ttmw-tHi^s 4 ^nm^^n-^ 
U3 5t. m^w^K.^3 e tt^i^mfi&^H^. ^m&m 
nmn^3 i{zit. fe-fs^t^^i 2coy[i;^r ^^Ati-r 

0 fei^{Sft^iSttai5 3 2ICI1. fetg:^f*^i 2(;5 9Ltti 

L7tdJ;^^M^gfe (Gr) fel^^teiaiS?^^ 1 3 CO 

tn:ti-r^At}&(D^nm^mc i , m i . y i , r i . 

Gi. Bi^^A;^i-5o a:^®^-^.^ttigf5 3 3(1, fel? 
f^^SC i.Mi.Yi.Ri,Gi.Bi !Cio{t5 

3 4fl. gg^G r - T i ;::^li-^gg5^G r - I ' Ott^ 
^tb-r6b^^T'^5, fe^^f^^*iJ^r>3 5fl, A>^)fe 

[0 0 7 8 ] (Pvf^^i^i 3 (om'^) ■■'f^5mxn. &J!im± 
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26 



[0 0 8 0] ik{^. :a±^^^^-^:.atb^ 1 9 I - I W 
W,mtO-Ym,W^t(D^.^. (T) cOfeSMtf^raLfH-^ 

^$n/i:^(7)Tib5o 5^.^ (T (xT. yT) ) mj.T<D 



-cOx y ^®±{Cgj^L/::.'ST'^'5o i \w{tKtl^.<D^ 
fe-'^^S^L/ci.^^^-t-. A;^^c7>M^fe$i^ -COx y 

yT= ( (yl-ylW) / (xI-xIW) ) *xT+ ( x I * y IW- x IW* y I) / 
(xI-xIW) •■-® ( I - IWiH^) 
yT= ( (yG-yY) / (xG-xY) ) *xT+ ( x G * y Y- x Y * y G) / (x 
G- xY) ■■•(D (G-YiE^) 
10 0 8 1 ] - 9L-Ct#bnfc®;^^S.^StU^l 9 

(1119) xtiv'-^mM^m'^^'^^U2 

2 t)^-^W\!i\%2 WzXf)^^. ):tm%^U2 £g 

I W-T(r^-t- I W- I coit^^tib-r^. 
[0 0 8 2] [U 1 9 tr^ LfcJii;fj te^^fegttl^ 2 

0{^/^(7)j:^tcibf'^-r5o [112 3fl. ^f^^.j3c;oiljf^|^ 

0^1! ('C<D2) Vh^o ^tl. 112 4(1. ^CDiL^m^ 
o/^ <'H^:h^.mm&^it X y SiC^ Lr ■^-^fg#4 LTV ^ 
[0 0 8 3] l^timM^nmU 2 0 li. I £DWS ( Y 

i) i^njt^-r^t^ti^.mm^ (cr) c^^^ii^^^^a 



iTi^tb, OW, B kcOfegil.^ijifiStS^^SitAtl 30 
5o (Yi) iz^Jt-r^li^itj^.mr^^ 

(Gr) ^OfeSJlIf G r (75fey2ilfi{lJ^T 

xGr= ( (YI-YBk) X (YOW-Ybk) ) * (xOW- 
X Bk) + x Bk 

yGr= ( (YI-YBk) / (YOW-Ybk) ) * (yOW- 
yBk) +yBk 

[0 0 8 4] }X\c. 9c\:i-^^tc iw-r t I W- I cogg 
Mit. -^^^ h/UG r -T, h ^i-m^^.^Mmc rcofe 

&im\n^^^\^^x. m2 3iZ^T^-f'Xo\ci ^ \ ' .0 

hn±xm2 3\z^^'ri^^m±.x'n'), z^^Dt^. mfM 
himz-:>^.^xnmt^rft>^£^\ yith^itTm<ot^^ 

T t'ib -5 . 

(0 0 8 51 ai 8i^^rL>tfef?fa.KLia3:>t^>l 311. 

'B.m\n'i^^mmi if)^hc. y, r, g, b. o 



c. M. Y. R, G. B#fe^co^/^T. r 

;^^ffiffl^?PM-r^fe^, ^n^'nc i . y i . r i . 
G i , B i t-r^o 

[0 0 8 6] 112 5(1. M.i^mscomi'fmmm (-^(o 
4) xh^o ^tz. 112 6(1. "tcoiif^m^^i-o M 

\z^i,i^ihti^.(n&^^mm^^>'to ffi^(1112 3t::7r: 

Lfz^m^(o&mmxh=5o ^tz. ow{tmt}^.(D^& 

mc is Yi. Ri. Gi. Bi <tO^^.^.T i ^Mm-t 
[0087] l]27i:l]28(l. fetcDfelCOV ^T. m 

^:^^^m.m'r^mxh^. 112 7(i. mmizmm. m 
?Mi^fe^r^^toxft^<ho?t^coT\ m&f)-^hBk. 

i^mmt'tri^'rim^icikLxh^, m^x\ s 1 : s 

2 = S 3 : S 4cor^^;5^(b. Y 1 ' cOfej[f ^ffcO x M;^)^ 

112 8(1. mmzMfM. umz^mmmcn 

yiiS.i:t^tii^(DX\ H-fe/j^'oBk. G. OW(D^tSfl 

^ ^ i- 1> CO T' ^ = r b CO CO a ;m I fi ( 1 n ^' n 

L51<^PJl^Lr.^-5. H^T. So:S6 = S7:S8C0 
[0 0 8 8 ] {-¥mmo:>) A'JliLl' (OWM/jK G<Dm 

xGi= (xG-xBk) * ( (YT -YBk) / (YG-YB 
k) ) +xBk 

i/i. ('f{«iSco) A:/?fer a^mm\ G<nmiMX^) 
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xGi= (xOW-xG) * ( (YI' -YG) / (YOW-Y 
G) ) + X G 

feS^^cOzfKCOV^r ti. xft^fHlf^[-]t^'Ji^^S?< 

[ 0 0 8 9 J feSmaS^^a 1 3 (t. I ' ;if5C i , M 
i. Yi. Ri. Gi. Bi J: (9?F^;5fe$n^fetiIKr«1 

G i Y i [xrp1{CA-5o i^i-. Gr^r . Gi^Yi^ 
^^lE^(7:)2^.^ (Ti) <i:?:c^feS;1S^StUt-5o 10 

yTi= ( (yl' -yGr) / ( x I' -xGr) ) *xTi + 
(xl' *yGr-xGr*yl' ) / (xl' -xGr) 

yTi= ( (yGi-yYi) / (xGi-xYi) ) *xTi + 
CxGi* yYi- xYi* yGi) / (xGi-xYi) 

fe^^lSS-tiJ^^ 1 4 (i, gg^ I ' - G r <!: gg^T i - 

Gr^it^U. \iXT(r>M^^mtL^m^. Atl&r it 

SgSi I ' -G r >g&mT i • G r 
[0 0 9 0] (Mci^m 3 (Drn^y W±cOf^iji^J; A:^ 
fe^oi^S7)>^^^^:^^^±. A;^efe.'l^;5^ib(Ofeti^SII(c 

Sfc. A:;^^(7)ffi:t<7^fetg±to 
/^^b\ '^mX'it. CIE xyfeSJ^Ii^f^ffl Lfjii^fJ^^Lfc 

[0 0 9 1 ] (llf^l» 4 ) m 2 9 fi, J^:f?l5^j 4 c7>^^f^cO 
a, CO M fl^ i c j; 0 ;t :S U Hi :^ £ ^[S 

ok{t. i\itim^i^ii^m&M.X'h^o 

[0 0 9 2] ZZX\ iiM<^&^\^<^^'X. l^tli^.fj'^^M 



^(Dc. B. M. R (Y, Bit. mcnmmizmtix^K, 

it. tti:^^cofe^mi£[a^. ::ntbcocpoife<b. 

10 0 9 3 ] m^&co&'rn^m.^it^co^^ h 
^i^mmicx-oxm^-r^trnz^ mtj^.(D^^m.mm^ 

fflijic^5;:>-ib. #Di^$^7)^®X^±f^^l^J(7)A;^^cofeT' 

[0 0 9 4] ms oiz.. Mr»m4^mM'r^fz^(Dmm 

b *^jESI^fSLTtti;'^fem^L*' , a *' , b 
*' tC^^-r^S^MT'. fejEai¥^§l5 3 0 i:fetS^t&^ 

^3ii:^{i;t5. &}£m^iMtU3 oit. m^hmm-r 
^xoi:.Lx&(Dj±m^iMi^noo fe/E^t^cfflv^^fe^ 

^^^0*j(CjoV^-C{i, CIE L * a * b *fe^rp1^JS 
[0 0 9 5 ] feSttt^teJ^aS 3 1 iCit. iiM<^&mzj^ 

ixib^-^tibxcpounnt^j^) ^m^^mt. xtiikiz 

[0 0 9 6] [i]3 1 (C. fe/±Sl¥f*g(5^HtC^<^fl:L?t 

yay^m^^^-to z(Dmmit. A^^mm&r^n^^ 
^3 3. ^mnn^^m3 I . x-ji7f.mm&.^Mm^3 
4. Ati^MfMnm^3 5. &mn'^'^3 6. mti^^m 
-x^m.^nih-^3 7 . djyj^.^-^fe.^^gLtii^s 8. mti 

3. fe«c5^.'^.f^fii0fi4 4. ihti^.±fRmmm^4 5(D-^> 
'Axmm^ri^, 

[0 0 9 7] &m^m^^m3 1 it. cpounnt lx. 

tLXm -^J^.<0}^& (Paper White) t m&-^VS^L 
X. #fe^cOL * a * b ^^f^^^LTl^-S, , - 

(DMri$-m(D&m^mt^it. ±M 6 ocOCpol fe i Mpol fe i 

[0 0 9 8] [132 {cj^, {i^^mi^tmm<o&^nm& 

[0 0 9 9] 113 AiCit. Z<Dmm\Z ^S'W'itcOJ^m 
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nmm^^^-r, m(D (a) , (b) m^-rnh. Ati^. 

f£:g^0-'^.Tfc5o opolfifei^^tSa^CO^S^^L. omax 

[0 10 0] m<D (a) {C:^-ttl[.^ i g-oinax{liraax;0^ 
{^T'|S£P^-r 5 -^^ -C^i^^i feoraax ^il o r A;^ ^ COM 

omax^liili i g-omax±iC^ft^H5o CO 
(b) {C^-rXoiZ^ \g^^hmax(Dr^(D^n^t^. 

k-omax_t{C^ft i g ^-a trA;^J^co^^fe{l, !±1 

J; ^ . fe7)\t¥-^;^^{c/^5{::o^xTA;^;^cofet@t^?^^ 
L . fi-ifico o I > r (i tH y:i {c (t 5 

[0101] [§131 (^T^^f A;':j^Mj^fetf ^^§^^^3 3 
{Cli. A^MCO^^.^ (iw) COL*a*b*M (Liw, 
aiw, biw) , (i k) tOL^a^b*® 

(Lik.aik, bik) ^I^^LTl^^. A;^.^M^fe,^.5tB 

(Lt) </:>A/5^M^fe.^. i gOfeitfLl (aig. big) 
^no^-y-y hfe t cO^Stsat (Sgfflr i g • t) 

[0 10 2] fefg^j^^3 6{i. /±^^f*^fT9 ^^-y 
* b *¥®icS^L. $^-yy hfe t cOfefg^^l^jSiJLfe 

/^f^Oil t>.IK-';:i^4^fe c m<OL * a * b * fi^ 3^-^ ^ pf> 

/^^oi^l>3l^-^/^/j;fec m>f^H:E!^^5 (Urn) coMl;/^,^ 
M^fe.-^.o g cmCOfe/:gft (aogcm, bogcra) ^m^'ih-f-^ 

[0 10 31 Jii/3.f;fefi-<^ h^t^Wthiy^S 9 fl. tB^^^f^ 
6Ofef0^iT^-f^^ h^Uo h V (^^ b/l-o g c m • c 
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it. th:t)M(D&m^fj^i-miL^^ h/uo h u V ^nth-r 
^"^ihtj-r^^^tmcm^^ dog) (Di^t}i^mm&.^ 

og(D&mm (aog,bog) i:mih-t^U'7^Xh^o fei^ 

g) tmm (osat) ^^tB-r^^^-e^5o tti;^^feS 

t' .bt' ) ^mm-r^w^xh^o 

[0104] (M.t^m 4 COt(](^) t^fC. [1 3 1 COS^gCO 

^titzij<7^x\ M:i^^^j:&^^mi^<D^BlM(D-^xh 
^3 1 cofei^tS^^^^^s 1 (rt^^^^nxv^^ eococp 

olfe^o/^V^/c 'btT^T^fe^a 13 3 5t^'(7:>o w, o k fife 

i^tS^I&^lfli3 1 ic}#^^i^rv^aaJ;^^<^efe. mfe 
i i g i k <tft3inrv^a J: 9 (C^^Lfc;^^ H 

^i(T^75»bf^lcov^r^^. (us 5 ^#B^-r^o 

[0 10 5] [:^7^'yys 1 ] ^-f. El 3 1 ^(DAfj^ 
.^^fe.^Sffi^S 4ic^oi^T. A;^j.^M^fetf^^§^^^ 
3 3^^^A:^^&&(DL * a * b *fi: (Liw, aiw, bi 
w) . A;^^mfeC0L * a * b *fi (Lik, aik, bik) t. 

fe t <tf^i:P^^^COA;^I^Mi^fe.^ i g(75feigft (aig. 

big) ^SWL. m;^^6o 

^0 aig=(aiw-aik)*((Lt-Lik)/(Liw-Lik))+aik 
big=(biw-bik)*((Lt-Lik)/(Liw-Lik))+bik 
[0 1 0 61 [^"ryzfs 2] tkiz.. [1] 3 1 4^^7:)A;^.^ 

.#aSa.i^3 5{C^5l.^T. A;^l.^*5^^fe,'^.:SLffi-^3 4;^^ 
sbA;^?:M^fe.^. i g<Ofe^fi (aig. big) /±SI¥ 

{tcoj^^^/j:5^-y hfe t cofe^ll (at.bt) ^A 
i g • t ^^tUL. a:l;^;-f 6o 

[0 10 7] [^r-y^S 3] (^^{C, [g]3 I ^p(D&m^\ 

mU3 erij^iv^-c. A>^^^M-;gfe.«f-?,^ttiJ^. 3 4 7i>tbA:^ 

'.0 ^m^&/^\ gc/^&SfS (aig, big) OI^(<feco>Pt 
^^/^^^-y-y hfe t co&./gft (at.bt) i:, fei^ifV 

^mmB3 ifj^hcpownn^AjjL. ms o'<z>r>Lrzi^ 
(oo^/T^/S-r^m,^) 4Jco2ococpoife^tijy?-f 5o 

i&'^tBLfc 2ocoCpolfe^^n^'ia. cmK cm2^ 

[0 10 8] [;<T--;/-yS 4] i);:^. [113 I ^fJtOi'ti/j.^ 
jV^>c:^;:g/^-^ffinI5 3 7 :r^-l.>-C. fefTj|^|;?gl^ 3 6 /O^Jb 2 
r>o OCOCpol c m 1 , c m 2 CO L * a * b ^ fig. (Lcmi, a 
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cml.bcral) . (Lcm2, acm2. bcm2) t. AtlWM'f^&.'H.W- 
W>^3 4^^hXfy^Mm^^^yi gOfeiffi (aig.big) 
t. ^-y-y hfe tcofe/Sffi (at,bt) ^A;/^L. 

(acra, bcra) ^St^-f^o feSffi (acm, bciii) CO i;^/±l;fe'j£ 

[0109] feiSfi (acra, bcm) fi. a * b * ^[SfC jo 
I^^TtS^ i g • t ^itSc m 1 . c m 2 cOS^^^^^Iti/^a 

ttlS : c m 1 • c m 2 ^^'iT^ 

b=((bcra2-bcral)/(acni2-acral)) X a+ ( (bcm2-acml) X (bcra2 
-b+cml) ) / (acm2-acml) 

a.^ : i g • t 

b=(bt/at) Xa 

ilfa2St£0:^^^^B?< r ctlCct ^fec mCOa * b *fg 
(acm, bcm) ^*ai65o c m I • cm. 

cm - cm2C0M:i:. c m 1 CO L * fg (Lcml) . cm2 
c7>L*fl (Lcm2) ^f€oTitf?'Jff-gf^tT9 w<l:{Cj:f9 c 
mCOL *fl (Lcm) ^gLtbL. c mO L * a * b * M (L 20 
cm, acra. bcra) ^uH;^"t"'5o 
(OllOj [^^yys5]t^ic, [131 f1^(7:>ttj;^^ 

ibii4:^^6feo wCO L * a * b (Low, aow, bow) 

tb;'7^.mfeo kOL * a * b *M (Lok. aok, bok) 
tb;^),^^;^^S.'^atti^3 7;6^ib c mCOP^5$ (Lcm) 

i:0^^^<7>di;^^:^^&-^o g cm(D&;^ft (aogcra. bo 
gem) ^-BLffiL. {ll;^-r^o 

aogcm= (aow-aok) * ( (Lcra-Lok) / (Low-Lok) ) =aok 30 
bogcm= (bow-bok) * ( (Lcra-Lok) / (Low-Lok) ) +bok 
[0111] [;^xyys 6] c^ic. I ^<D^t^^. 

ffi^3 7;^^tb c mCOfe/^M (acm. bcra) 
fe,^@ai§i5®3 8;6^tbo g c mCOfei^ffi (aogcm, bogc 
ra) ^A;'7L. ^LT. fe^S^:^ N^'U o h V (acra-aogc 
m, bcm-bogcm) ^'dafl't'b^ 
[0112] [^T^-yT'ST] c^d. [13 1 ^coaj;^?^ 

i'ffJ3 9/i)^tb&HI-<^ h^^o h V ^A^yL. ^tr, ai;^j 

[0 1131 {.:^=r yy- S %\ [13 1 ^<D\^^tiih 

fef8t^5e3fS4 2M^oV^r. m>^?^ferB-^:?' h-'U^Mi^j3 

1 /j^'biaA-^ft^/Socmsat^Ay? L. -eLT. fii ^ c;:» & 
^/F'f^^fi^:^' h/U-o h u V (ohv/ocmsat) ^-pJiiiL, 

[0 114] [;<7^yrs 9] tX!:i. [5)3 1 ^r'cofei^js 



efeowcO0^5$ (Low) ^tij;^?,^mfeo ktO0^^ (l 
ok) tti;^^^^:^*:^S-^.»ttl^3 7;^>^ib^:^5^S.^.c 
m(750^5$ (Lcm) di:/j.T^«;^i^ggLtiig(J 4 1 
dJ;^i.^co*:^:^gSocmsat$r. A;^^^S®iiigiJ3 5;^^ib 
^J'-yy hfe t C0:^iltsat^. Ml-. ^-y^yhfetO 
(Lt) ^A;bL, ^"y:y hfe(7:>JESI^(|[^^'i:^-3l 
-C. -ttT^iS^^ftl^ff o/::^-^c7:>til;^^{rjo{-t6fec 
m' CO^S. ocm' sat i 0^5^ (Lcm' ) ^^m-r-So 

I 0 1 1 5 ] [H 3 6 (lfei*#©($cO a * L * ^S^COS 
^[lT*$>5o -hiSocm' sat^Lcra' ^.gtib-T 5 

3 6 ^^9a.L/^;^^'bi^i0;3-r^o fS]iii{:±. m^ic^^s, m 

m^m^^ (L*) ^|#0^y y'T'^oT. owdtti;^ 

^{^^ix^mow, Loki:/^5o c miitB;^^^±i^ 
^-^T\ ^iSliocmsat. W 5 ^ (ILcm,!: 5o ogcm 

^SdO. 0^6^fiLcm<i:/<£:ao t (l^S'-y-y hfe-C^ 

[0 1 16] ^-f. ^ — ^y hfe tOP^^^Lt^ cmCO 
P>^a^Lcra^iti!SLT^-y'y h fe t S J: «9 (75® <i: 

:fSl/^Tfi&feJ: ^(C. cm' (Om^^^ 

^-^yV^\,bW\^m^^ (Lcm' -Lt) i: MMo 
w • c mO:^rM^{Cf^:A-r ^ Z.t\Z^^ oxa' (O^igoc 

ra' sat^sttti-r^. t.t. v^t^m^'o<Dmz. 
'^t^^tz.m^n.. mMo \ • cm(7):^^^irftA-r5^ 

^{ri;(9cm' (T^^^Socra' sat ^Wtiit- 5o 
(0 117]'^^{C. c m' tOjgSocm' sat i: ^ — h 
t (7)^Stsat^itK ocm' sat ^ tsattO^-g-ll, jE 

t' sat<bt. 0>^^^Lt' ^Lti: LTtB;/^-t-^o ocra' sat 
<tsatCOti-^|±. JESI¥{*;6^fft:5fL, \^tim'>'^^'t ^ 
^fet' C03^itt' sat^ocm' satirL, P>q^§Lt' ^Lt 

[0 118] [;^7"'y 1 0] y^iz. [ii3 1 ■t'^omi? 
.^,^^^fe.'a3aj^i5®4 3^cjov^r. fef^52,#.^ffigfJ4 4 

;^^tb[li;^.T5/i^f^^-r-<#& t' co0^5^ (Lt' ) fe 

i^msifs^as i/i^ibai;^sco6ao .mfeokcoL 

* a * b * fit (Low, aow, bow) , (Lok, aok, bok) ^K f) 

Ui;^=?^.^:^£o g60fe;:g(i (aog.bog) -^.^EiiL. ttiy? 
IJ:l;^^,^:#feo gcofe^:^!! (aog, bog) fit, 

[0 119] [^r y 1 1 ] il3 1 tf-com;^ 

4 3/i^ib£ii/32^/"i^f?m-r'^#fe t' iP]i:y.fi6^cDL4j>^i 

.?^M:@feo gCOfe/Ifl (aog,bog) \^n'i(x^^^^^ 
U\ 2t^h)^h^^<ry^^^^^'t%\^^^ h/Uo h u V 
fe''S5^.'r^.*tmaS4 4/j*^ai:/j,^;5^|J?f^-t-'-<#a t' 
co^/2t' sat^A;^L. -trLr, ttsy7?^;0^f?m't--^5^fe 
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t' cDfe^fS (at' .bt' ) ^iaT{c.^-t-:^fe-eSLaj-r 

at' =aog+ohuv aXt' sat 
bt' =bog+ohuv bXt' sat 

ohuv ^\%^{tL^i7 h /L- o h u V c/:> a ^/tJc^. ohuv b(±^ 
fii:^^ KyUohuvCOb *J^5>^7i^^o 

[0 1 201 <^»i?'J4co>;c!]m> cco^(^i^ij-efi. 

CO fe^^Sia (I 19 11 ^ tLfc i® ^ 

(0 1 2 1 1 <^f$:^>j5> zcDBc^mKru-t. ^PfmA 

S!3 7li. ^l^tCfi^^i^ (L*) ^^^o^ 

yyxh-ox. [li3 6 ^fff]i:^SiX'-^-|gL7t t^6o-e^ 

t:^^iE.^cO^^,^.^ c m' t Lfc, 
[0122] t-f. hfe t (/:>fl^^^Lt^ c m(D 

>iE^So w • c mcoiiit 1 7c 1 ;j^:^^it^4?< zt\^^ 

^fecm' fiO#^2ocra' sat J]^ ^ ^Lcni' er^.'^-t^, 

g c m • t irtE^io k ' c m<7)iiiz: 1 ic 1 ik')!^-^ 

[0 12 3] (E^^o gem- cm' i:(2:-I?§?lo 

g cm • t ^iti^L. ®^(2)coif ^{1. /^77g¥f*itifr> 

\\^-^^.i)-n^-t-<^^t' co.^/gt' sat<tL. ti^ 50 
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m^rff^H. tti;^^;6^^^-t--<tfe t ' (T^igiSt' sat^ 
ocm' sat<i:L. ^^^W ^Itt LX^:h't 

[0 12 4] {^wm5<D<^W:) z.<Dmx'\t. ^wmA 
tmmz. m-)i^^o^^'^m,mm^±xm.m\zx.^m-^f\^ 

[0 12 5] ^fc. M:^m4 tmmz.. xtiih\^^^i^ 

;6^'et^o ^J:^. MrP^mXlt. CIE L*a*b*^r«1^ 

[0 12 6] ]a±dJ£0>qLfc:^^0^co#^(;^^i)tC.T:-r;^?i 
yy y^i'fi^J^S^mcO7^a-fe■yi^^;6^^^Ti- 
CD- R OM^<75tec/)iGtS^^<*f;"IE^ Ur^-ft* Lfi '0 . 

6= 

[{2IS60.^^/f;dftn;!l 

[[^1] m^mi\:..i^ioy-m\%'^m.mh<r)mmx 
[[2I3] ¥.^^mi\zx.^mu^m(r^immxh^o 

[S15] :P.f^0iJ2(D:;^ffi(7:)Ks&aJ^n^[S'e^^o 



(19) 



35 

[117] m^<Dmm.<ry'^\^^»mfiy'^y^mx^h^. 

[[18] fei^#®<*i:^l^<7)feS^i£[S^0a * b 

[119] ^m^mW'tnm<n^nm,mm(r)a ^h^w-m 
[HI 0] -^mcnwMmmmxh^, 

[Hi 1] mi \:i7r^Lfz^m.(r>m'^y VX'h 

[Hi 2] feJ^#®ft:(7)a * b *-^ffi--(7:>g^[g]T'^ 
[H 1 3 ] feigc^Sf^co a * L * ¥®--£O^J^[i}T^ 

[H 1 4 ] ^m^mW(r> a * b * ^ffi--c;oSg^[iit?fe 
6o 

[Hl5j a * b L *l6(wJ;o-Cff$/*^ti6 3 

[Hi 6] :i.f*0ij3co^®O|^9^H (^(Dl) 

[HI 7] =^^0*J3(;:>^M^7)I5£0^H (^^0 2) Xh^o 

[HIS] ^f^0^j3^ll5S-t-6^M(?^:/a:y^HT'^b 

[Hi 9] 2(Dnm^i:^^ y^mx^^o 

[H2 0] fe^m^iS^^^^Ot^^/.^:/^ ^HTSb 

[H2 1] ^nm,^mn'^U(oirmf^:/^ y ^mxh 

[H2 2] ^{^t:f^rJ3co#fmn;^H (-trco i ) Xh^. 
[H2 3] a.f$^]3£75i!jf^|S£P^H (^C02) T'fc^o 

[H2 4] M.^m3(rym'^mmm (-eoos) r-^^-So 
[H2 5] McWm2<Dm'^mmm {^(da) xh^. 

[H2 6] l:i$^']3C0#fmP^H (^00 5) Xh^. 
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[H2 7] a:#:CT3<7)i(}f^|S£P^[gl (^(75 6) T'S^^o 
[H2 8] :ir(*:i^'j3COS(iim0^H (^i0 7) Xh^. 

[H3 0] ^($:i^j4^llffi-t-'5:^ci6(0^®ya:y^(Iir' 

[H3 1] £BE^¥fl;a5^Mt^:iri$:ft:L7tyn :yi?^H-C' 

[H3 2] fei^^ra(*:^^^.(7)fe||^^[acOa * b 

[H 3 3 ] -ttOfe^^^ffidcO L * a * ^®^(7:)SJ^H'C 

(H3 4 1 ;i:f^0*j4i^J:^^^(DI^^|5£0^H-e^55o 
[H3o] fei^#^®<$^<t^gg(75fe^mte[a(Oa * b 
S-^cOSJ^HT'fe^o 

[H 3 6 ] fe^^®f$:£7) a * L * W'M^(n'a^mx^ 
(H3 7] feiS^S^^^^Oa * L *^M-^cog]^HT'^ 

1 A;^fe^r«^ 

2 tli;^fe^r^ 

3 xii^'^m<Dm^\-'m:m,'>m 

I IK I 21. I 31 Xtilh<D^ 

1 12. 1 22. 1 32 ^ti^.(D^ {^mm 

C v^TV (cyan) 

B -fj^y— (blue) 

M "^ifX^ (magenta) 

R 1/ K ( r e d ) 

I W Xf}^.<^^ 

I K A;^^^75.m 
OW l!^tilh(0^ 
OK tt3;^J^(7^m 



[Ho] 



[H6] 



OW 



A ?l 3& 0) ft 
m:^*C?>ft 
/ > (cfan) 
;U — (blue) 
T -tf > $ (maeeota) 

: a alack) 
OW : ^ (white) 
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OC,, Y,) 



^^y/) ](x,. Y/)\ 
( mmm» 




m?] 



im9] 




20-. 



21 



(L*t,«*t,b*t) 
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»m9 



^*aa I , tt*cm 1 ,b*cjD I ) 
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[[119] 
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P<w,c. M. Y.R.aa I ^ 
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,19 
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-I' (tr .xit ' , yi' ) 



([112 1 ] 



-12 



r cri' .xi' .yi' ) ' 



121 
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ow 




1112 0 J 
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1 ^ 
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im2 21 
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[112 6 J 



ow 




[112 9] 



T. A ^ jft <0 £ 

C: '> r > (cyan) 
B: 3? — (blue) 
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